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*^ T>ERMUDA grass is the most important peremiial grass in the 
X_^-A.J5'outhern States. It was introduced into the United States at 
least as early as 1806. 

Besides the common Bermuda grass, there are several varieties, the 
most important of which are the Giant, characterized by a very large 
growth, and St. Lucie grass, similar to ordinary Bermuda grass, but 
lacking underground rootstocks. 

Bermuda grass grows well mixed with lespedeza for a summer crop. 
Bui- clover, black medic, and hairy vetch as winter crops alternate 
well with it. 

The best Bermuda-grass pastures of the South will usually carry 
two head of cattle per acre for eight months of the year. On poor soils 
the carrying capacity is not more than one cow per acre. 

On rich bottom land Bermuda grass grows tall enough to cut for hay. 
Under exceptional circumstances three or more cuttings may be se- 
cured in a season, giving total yields of from 6 to 10 tons of hay per 
acre. It will grow well on soils so alkaline that most other field crops, 
as well as fruits, will fail. 

The feeding value of Bermuda-grass hay compares closely with that 
of timothy hay. 

Bermuda grass frequently is used to bind levees and to prevent 
hillsides from washing. 

The grass usually can be eradicated by growing two smother crops, 
a winter one of oats or rye, followed by a summer crop of cowpeas or 
velvet beans. 



BERMUDA GRASS. 



CONTENTS. 



Page. 



Introduction 3 

Description of Bermuda grass 3 

History 4 

Climatic adaptations 5 

Adaptations to soil... 5 

Distribution in the United States 6 

Varieties 7 

Seed production 8 

Propagation 8 



Page. 



Pasture value 10 

Bermuda grass for hay 13 

Bermuda grass for turf 13 

Bermuda grass for soil binding 14 

Market value 14 

Feeding value 15 

Eradication Ig 

Summary IS 



INTRODUCTION. 

Bermuda grass ' is the most common and most valuable pasture 
plant in all the Southern States, being of the same relative importance 
in that region that Kentucky bluegrass is in more northern States. 
In many sections of the South it is one of the best grasses for hay, 
and it is the most common grass used for lawn purposes. 

It makes a vigorous and persistent growth in nearly all the warmer 
parts of the world, and its value depends on the region in which it is 
grown and the purpose for which it is to be used. In India it is 
known as sacred grass and is there believed to have been the gift 
of some benevolent deity for the support of the cows, which are also 
held as sacred in that country. In sharp contrast with that, however, 
in the southwestern part of the United States it is known as devil 
grass on account of the trouble which it gives in irrigated fields and 
on ditch banks. 

DESCRIPTION OF BERMUDA GRASS. 

Bermuda grass is a perennial, spreading by runners or by rootstocks, 
or by both, and also by seeds. The runners are usually from a few 
inches to 3 or 4 feet, though sometimes more than 20 feet in length, 
creeping over the surface of the ground and often rooting at the 
joints. The erect flower-bearing branches are usually 6 to 12 inches 
in height, though reaching 2 feet or more in some varieties; the leaf 
blades are narrow, flat, 1 to 4 inches in length, each bearing a ring of 
minute white hairs at the base; the flowers are in slender spikes, 
three to six in a cluster, radiating Uke those of crab-grass, each spike 
1 to 2 inches long. (Fig. 1.) 



> Cynoim dactiilan or Capriola iactyUm. 
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The stems of this grass are peculiar in that they often appear to 
have from two to four leaves at each joint. There is really only one 
leaf at each joint, but in many cases two to four contiguous joints are 
very short and so bear as many leaves close together as there are short 
joints. The two or more short joints are succeeded by a longer joint, 
1 to 3 inches in length, which, in turn, may be followed by two or more 
short joints. While this arrangement of alternating long and short 

joints is very common, it is 
far ftom being uniform. 

mSTORY. 

Bermuda grass is un- 
doubtedly a native of the 
Old World, probably of 
India, but it is now com- 
mon in all tropical and sub- 
tropical parts of the world. 
It is not known when it 
made its first appearance 
in America, but in Mease's 
Geological Account of the 
United States, pubhshed in 
1807, it is mentioned as 
one of the most important 
grasses in the Southern 
States. It is now common 
in aU parts of the United 
States from Virginia to 
Florida and westward to 
Arizona and California. 

In the United States it 
is commonly known as Ber- 
muda grass, which suggests 
that it may have come to 
America by way of the 
islands of that name, though 
there is no definite published record of such a source. In some 
localities it is known as wire-grass, scutch-grass, dog's-tooth, or 
Bahama grass, and in California and Arizona it is often called devil 
grass. In Australia it is commonly known as couch or Indian couch. 
In the Hawaiian Islands it is known as manienie, while in India it is 
called doob, and in southern India hariaU. The many names which 
have been given to it in different parts of the world show that it has 
a wide distribution and that it has long been regarded as an important 
plant. 




Fia. 1. — Bermuda grass. 
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There is a grass which is often called '-'water Bermuda" or "ditch 
Bermuda." * It is better kaown as knot-grass, or ditch-grass, as it 
commonly grows on the sides and bottoms of ditches and on other 
damp soils, where it gives a considerable amount of grazing but is of 
no value for hay. It is easily distinguished from true Bermuda grass, 
which has three to six seed spikes, while this has but two. 

CLIMATIC ADAPTATIONS. 

Bermuda grass requires warm weather dxiring its growing season. 
It bears intense summer heat without injury, but is seriously injiu-ed 
by a moderate degree of cold and is seldom persistent where the tem- 
perature often falls much below zero F., though the rootstocks may 
withstand a somewhat lower temperature. It often winterkills in 
western Kentucky and Tennessee. It usually does not bear heavy 
freezing, though it has Hved through a temperature of —10° F. in 
Kentucky and in Washington, D. C, and — 18° F. in Oklahoma. On 
the Atlantic coast, southeastern Virginia is about the northern limit 
of its profitable growth, and there it is not sufficiently aggressive to 
interfere with the growth of alfalfa. On the Pacific coast it makes 
little growth north of Cahfomia. 

Bermuda grass does best with abundant moisture, but will not 
grow well where the groimd is not thoroughly drained. In the arid- 
region of the Southwest it is of little value if not irrigated, not making 
as vigorous a growth as curly mesquite, buffalo grass, and some other 
native species. It bears a long and hot summer with little injmy, 
though it makes httle growth when the weather is very dry and it is 
not irrigated. It will bear flooding for some weeks, but wiU not grow 
well where the soil is constantly saturated with stagnant water. 

"It does not bear shading well, even when all other oonditions are 
favorable, and planters often take advantage of this fact to secure its 
eradication by growing smother crops. 

ADAPTATIONS TO SOIL. ^ 

Bermuda grass wiU grow well on almost any soil which is fertile and 
not too wet, but better on soils that are heavy than on those which 
are fight and sandy. On the latter it is hkely to be crowded out by 
carpet grass or other native species. It will grow satisfactorily on 
fight and sandy soils when they are weU fertilized with cottonseed 
meal, dried blood, or some other nitrogenous fertilizer, but it does not 
do well on soils containing fittle humus or nitrogen. It wiU grow well 
on soils so alkaline that most other field crops, as well as fruits, wiU 
fail, as has been shown in Cahfomia and other Southwestern States. 
The presence or absence of fime seems to have fittle effect on the 
amount of its growth. Careful trials at the Mississippi and Georgia 
agricultm-al experiment stations have shown no beneficial effects 
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from the application of lime in any form, though similar tests at the 
Tennessee station have indicated a moderate benefit. WMIe the 
presence or absence of lime may not influence the yield, it apparently 
influences the quality. Live-stock dealers and butchers in Mobile 
lind New Orleans have stated repeatedly that they can recognize 
cattle that have been raised in a limestone region and that these cattle 
always bring the highest price. 

Bermuda grass does best on a fertile soil which is fairly moist, well 
drained, and rich in humus and nitrogen. 

DISTRIBUTION IN THE UNITED STATES. 

The accompanying map (fig. 2) shows approximately the region 
in which Bermuda grass has become naturalized and is more or less 
profitable. The shaded portion marks the region where the grass is 
grown most extensively. In warm valleys and specially favorable 
locations it often grows for some distance north of the limit shown. 
Bermuda grass grows well in many parts of California, but is util- 
ized there mainly for lawns, rarely for hay or pasture. It is often a 
troublesome weed in alfalfa fields and is objectionable on the banks 
of irrigation ditches, as its runners often spread so as to obstruct the 
flow of water. East of the one hundredth meridian the northern 
limit of its profitable growth is about the same as the southern 
limit for the growth of Kentucky bluegrass, though in many places 
the ground is occupied by a more or less uneven mixture of the two. 
It is not common north of the Potomac and Ohio Rivers or north 
of the Missouri River east of Kansas City. 




Fig. 2.— Map of the United States, showing the distribution of Bennnda grass. The upper line 
indicates its northern limit, but the grass is of most value in the shaded area. 
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VARIETIES. 

Bermuda grass is valued principally for two purposes — ^for the pro- 
duction of hay and pasture and for use on lawns. For hay and pas- 
ture the best variety is that which makes the strongest growth, while 
for lawns the most satisfactory is one which is dwarf iu growth and 
covers the ground with a dense mat of turf. For use in the northern 
parts of the Bermuda-grass region the variety planted for any purpose 
should be one which is not killed by ordinary freezes, while the 
abihty to resist cold needs less consideration farther south. The . 
variety to be planted should be selected to suit the purpose and 
locality for which it is wanted. 

The soil on which Bermuda grass is grown and the treatment 
which it receives cause great variations in its growth. Plants which 
may make a rank, erect growth, a foot or more in height and with 
long leaves, when grown on a rich and moist soil may make only a 
flat and spreading growth, with stems only 2 or 3 inches high and 
with very short leaves, when transplanted to a hard clay soil. There 
are, however, a few varieties which are quite distinct from others 
wherever they may be planted. 

The most common variety, the one which is in almost universal 
use wherever Bermuda grass is grown, produces stems only about a 
foot or less in height, though varying greatly. It produces abundant 
rootstocks, which often run several inches below the surface of the 
ground, and also makes surface runners, which may be from a few 
inches to several feet in length. 

The mbst rank-growing sort yet found is Giant Bermuda grass,* 
introduced from Brazil a few years ago. On a rich and moist soil 
it often makes runners 20 feet or more in length, with an abundance 
of erect stems 2 feet or more in height, affording two or three annual 
cuttings and yielding more than any other variety yet tested. It 
rarely produces seed heads and has few or no undei^ound root- 
stocks. Another form from southern Florida is very similar in growth, 
but has shorter runners and produces seed heads very abundantly. 
While both these varieties make heavy yields for hay and grazing, 
they are too coarse for use on a lawn. St. Lucie grass is another 
variety, with no undei^round rootstocks. This variety is rather dwarf 
in growth, seldom more than 6 inches in height, with slender stems 
and small leaves. It is one of the best sorts for lawns and dooryards. 
It is conxmon in Florida and is not hardy as far north as middle 
Georgia. Its growth is too dwarf to make it profitable for hay, but it 
recovers quickly after frosts and so is valuable for pastures and lawns. 

Many other varieties may be separated from the common Bermuda 
grass of the fields, the most important differences being .in ranknesa 
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of growth, the presence or absence of underground rootstocks, hardi- 
ness, and other characters of less importance. When it is desired to 
propagate any peculiar form which may be foimd, the plants should 
be increased by the division of the runners or rootstocks, as seeds 
rarely produce exact duplicates of the parent form. 

There seems to be little relation between the growth of rootstocks 
imdergroimd and the growth of the stems above groxmd. In general, 
however, those varieties making deep underground rootstocks stand 
more severe freezes than those with only surface runners and so are 
more desirable for planting in the northern part of the Bermuda- 
grass region. The varieties with only surface runners are more easily 
killed when it is desired to exterminate the grass and use the land 
for other crops. 

SEED PRODUCTION. 

Bermuda grass seeds freely in southern California, Arizona, and New 
Mexico, and from these States part of the commercial supply of seed 
is now obtained. Tests of seeds grown in CaJifomia and Arizona have 
shown a germination of 95 per cent, which is a much higher percentage 
than is obtained from most imported seed. Many years ago all the 
seed used in this country was imported from Australia and sold at 
a very high price, but now that home-grown seed has proved fully as 
good the price has steadily declined imtil seed may be bought for 
about 60 cents a poujid. 

Bermuda grass also seeds occasionally much farther east, good 
seed having been found in southern Texas, southwestern Louisiana, 
North Carolina, and even as far north as Washington, D. C. It does 
not seed well in any region of heavy rainfall, as on the Gulf coast, and 
it needs a season of considerable heat and dry weather for the best 
seed development. It is probable that the occasional development 
of seed is an important factor in the spread of the grass in all parts of 
the country where it occurs. 

PROPAGATION. 

Bermuda grass may be propagated either by seeds or by "roots" 
or cuttings. 

As the seeds are very light and small, the ground should be put in 
the finest possible condition before they are sown. The sowing 
should not be done until late in the spring, when the soil has become 
fairly warm. Immediately after cotton planting is generally the 
best season for the work. When good seed is used 6 poimds per 
acre are sufficient. Before sowing, it should be mixed with cotton- 
seed meal, wood ashes, or some similar material — even fine soil will 
answer — to increase the bulk and so secure a more even distribution 
«ver the field. The seeding should always be broadcast and can 
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be done either by hand or by using a wheelbarrow seeder. In any 
case it is better to sow only half the seed the first time the field is 
gone over, and then the other half while going over the field at right 
angles to the direction in which the first half was sown, so as to cover 
skips and balks. If possible, a roller should be used for covering the 
seeds, but if that is not available a light smoothing harrow or a drag 
made of brush may be employed. The covering should always be 
very shallow; therefore the use of a roUer is of great advantage, as it 
packs and firms the soil without covering the seeds too deeply. 

When the seed is planted in the spring on weU-prepared soil, the 
plants will cover the ground by midsummer and wiU give a cutting 
for hay or a considerable amount of pasturage in the fall. It is 
useless to plant seed on poorly prepared land. Ground seeded in the 
spring should not be pastured until the sod has become so dense that 
it will not be injured by trampling. When bare spots are foimd they 
can be filled in easily by transplanting "roots" from the thicker 
places at any time dtiring the summer. 

Roots and cuttings are used in propagation much more commonly 
than seeds. In planting, fresh sods about an inch in thickness shoidd 
be taken up, either by using a spade or a plow, and then torn into 
very small pieces for distribution. It is common practice to plow 
furrows 4 to 6 feet apart, then drop pieces of sod every 2 or 3 feet and 
cover with the foot. This method of planting is very inexpensive 
and answers well where the land is to be used as a pasture, but it 
leaves the surface of the ground too rough and uneven for a good 
meadow. When the entire surface is plowed, the pieces may be 
dropped 2 or 3 feet apart and pushed into the soil with a forked stick, 
such as is used in planting sweet potatoes, and then stepped on, to 
firm the soil and prevent drying out. 

Another method is to plow the old sod very shallow, harrow until 
the roots are well loosened, rake into piles or windrows, and load into 
a wagon. The wagon -is then driven across the freshly prepared 
field in which the planting is to be done and the roots dropped about 
2 feet apart in the wheel tracks and covered with the foot. The 
ground shoidd be gone over twice, lapping the spaces, so that the 
rows will be only half as far apart as the distance between the wheels. 
An ordinary wagon box wiU hold enough roots to plant 1 to 2 acres, 
depending on how finely the roots are divided and how carefuUy the 
work is done. When planted in this way the grass will cover the 
ground in a few weeks and the total expense, including the prepara- 
tion of the ground, need not be more than $5 per acre for the labor 
employed. 

When a field is to be planted for a meadow it should be prepared 
as carefully as for seeding. Since it is to be a permanent field for 
84445°— Bull. 814-17 2 
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mowing and will be used many yeai-s for that purpose, all bumps 
and hoUows should be smoothed off, so that water can not stand in low 
spots and the mowing machine and rake may nm over it smoothly 
and not be injured by racking. While Bermuda grass will make 
some sort of a gi-owth in almost any field it can never make a satis- 
factory meadow if the ground is not well prepared and made smooth 
before planting. As good soil and as thorough preparation are 
needed to make a good meadow as to make a good crop of com or 
cotton. 

When roots are used for planting they should always be protected 
from the sun as much as possible. When loaded into a wagon they 
should be wet down and covered with a blanket or old sacks to pre- 
vent them from becoming dry. 

As is stated elsewhere, different varieties of Bermuda grass vary 
greatly in hardiness. Some are killed by very moderate frosts, 
while others, usually those with deep-running rootstocks, bear 
heavy freezes without injury. For this reason it is safer in the 
northern parts of the Bermuda region to propagate from near-by 
old fields, as these plants have proved themselves hardy. While 
seeds may make an abundance of thrifty plants, many of them are 
Ukely to be killed by the first severe winter. Farther south, seeds 
may be used with greater safety. 

Whatever method may be followed in planting it will often be 
necessary to mow the field a few weeks afterwards to prevent weeds 
from shading and choking out the young Bermuda-grass plants. 

PASTURE VALUE. 

Bermuda grass is the foundation of aU good permanent pastures 
in the South. It is the best pasture grass in the region from the 
Carohnas westward to Cahfomia on soils of fair fertihty and with 
even moderate rainfall, although on the very dry lands of New 
Mexico and Arizona it is less productive than curly mesquite and 
buffalo grasses. It bears heavy grazing and trampling with Httle 
injury, recovers quickly when grazed down, and is eaten greedily 
by aU kinds of live stock. Even the rootstocks are so tender and 
juicy that they are weU hked by hogs. It should be used as the 
principal grass in the making of all permanent pastures in the region 
shaded in figure 2, and should be supplemented by whatever other 
grazing plants grow well in each special locality. 

As it is killed to the ground by the first severe frost, it usually 
gives good grazing only through the summer and fall months, though 
in the southern portions of Florida and Texas it frequently remains 
green and gives good feed through the entire year. In California 
it furnishes good grazing about nine months. In Oklahoma it is 
green from April to October. In Vii^inia Bermuda grass and lespe- 
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deza give the best grazing on the low lands. On sandy soils Ber- 
muda grass does not bear trampling and close grazing as well as on 
heavier soils. When used for pasture it should be kept closely 
grazed. If the steins are allowed to become too old they get so 
dry and wiry that live stock do not reUsh them. Where there is not 
sufficient hve stock in the pasture to keep the grass well grazed down 
it will often pay to harvest for hay and so secure a fresh growth for 
pasturing, which is more palatable and more nutritious than the older 
stems. 

The number of Hve stock which can be carried on an acre of 
Bermuda-grass pasture varies widely with the soil and climate. On 
average soils such pasture will carry about one steer to the acre 
during the growing season, though on thin and hard clay soils as 
much as 2 acres per steer may be required. In specially favorable 
locahties in the extreme south on very fertile soils 1 acre of Bermuda- 
grass pasture may support three or four steers nine or ten months. 
The Mississippi Agricultural Experiment Station says this pasture 
wiU support at least one steer per acre on ordinary soils and double 
that number on soils more favorable for its growth. On the rich 
alluvial soils formed by the overflows of the Mississippi River the 
growth of the grass is much more rank, some cattle growers in that 
region claiming that they can graze as many as six steers per acre 
for nine months and that the pastures will then support one to three 
steers per acre during the other three months. Of course, such 
yields are very exceptional and should not be considered in esti- 
mating the value of Bermuda grass on ordinary soils. 

Bermuda grass does not mix well with other grasses, as it either 
makes a clean sod by itself or is crowded out by other plants better 
suited to the particular locality. This is especially true on the 
rather sandy lands along the coast where carpet grass is abundant. 
* There the sod is often spotted, the heavier and richer spots where a 
stimip has been removed or a little fertilizer dropped being densely 
covered with Bermuda grass, while adjacent spots may be covered 
with an equally dense mat of carpet grass. Whenever it is planted 
on a soil suited to its growth, Bermuda grass will crowd out most 
other grasses and soon occupy the entire field, but the crowding out 
is usually in very definite areas and not by a gradual mixing. 

There are, however, a few legumes which grow well when planted 
on the same groimd with Bermuda grass and add largely to its 
pasture value. Among the best of these are lespedeza, bur clover, 
black medic, and mehlotus. Lespedeza grows only in the summer 
and fall, bur clover and black medic only in the winter and spring, 
wMle melilotus gives more or less grazing through the entire year. 

Lespedeza is the most valuable species for sunamer and fall grazing 
and is the best legume which can be used on fairly heavy soils, but it 
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makes only a weak growth on the sandy soils in the piny woods 
region. It grows well on clay soils which are too dry and hard for 
most other legumes. 

Bur clover makes its growth in winter and spring and does well on 
soils which are quite sandy, and even those which contain little lime. 
It begins its growth in the faU, soon after the Bermuda grass has been 
cut by frosts, and ripens its seed and disappears at about the time 
the grass begins its growth in the spring, so it is practically an alter- 
nating crop. It makes excellent grazing for hogs and calves, but is 
of less value for grown cattle and is not eaten readily by mules and 
horses until after the seed begins to ripen. A combination of bur 
clover and Bermuda grass is one of the best successions for a perma- 
nent pasture for hogs and calves, as it furnishes good grazing through- 
out most or all of the year. 

Black medic haS proved of decided value for growing with Bermuda 
grass in northern Alabama, Mississippi, and Louisiana, and its use 
is being rapidly extended to other sections. Its growth is not as 
rank as that of bur clover, but it gives grazing both earlier and later 
in the season and is eaten more readily by cattle and mules. It 
grows larger on clayey than on sandy soils and is better adapted to 
the hardwood region than to that of the pitiy woods. 

These three legumes are all annuals, but reseed the ground freely 
and so need be planted in pastures but once. 

Melilotus usufeUy does not bloom until the second season, but in 
every field there will be a few plants which produce seeds the first year. 
Many of the seeds of the original sowing do not germinate until the 
second season, so the crop is practically continuous and needs to 
be planted but once. Mehlotus grows taUer and coarser than the 
other legumes mentioned, but wiU thrive on soils too thin and barren 
for the others, provided it is rich in lime. If lime is plentiful it wiU 
grow well on very thin and barren spots where the Bermuda grass 
will make only a weak growth. It has an unusually large and power- 
ful taproot, and after having been grown on a hard soil a few years 
causes the soU to become so mellowed and so enriched by the nitrogen 
and himius left by the decay of the roots that the land is more easily 
CTiltivated and more productive. As the soil is brought into a better 
condition the meHlotus gradually disappears and is replaced by a 
growth of Bermuda grass. 

All of these legumes have taproots, which by their quick decay at 
the end of the season make the soil less compact and by their himius- 
making and nitrogen-gathering work serve to increase its fertility. 
At the same time their growth prevents the Bermuda grass from 
becoming sod bound and so tends to increase the yield of this grass. 

Lespedeza and at least one of the other legumes mentioned should 
be planted in every Bermuda-grass pasture. 
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BERMUDA GRASS FOR HAY. 

The yield of Bermuda grass for hay, as well as for pastiire, varies 
greatly with soil and location. On dry, clay hills at the Mississippi 
Agricultural Experiment Station, when fertilized with 10 tons, of 
stable manure per acre it has yielded at the rate of 2J tons per acre. 
On the black prairie lands of eastern Mississippi and Alabama it 
yields 1 to IJ tons per acre at each of two cuttings, while on the rich 
alluvial lands along the Mississippi and Red Rivers it gives 2 to' 3 
tons per acre at each of two or three cuttings. The Report of the 
Oklahoma Agricultural Experiment Station for 1907 records a yield 
of 11,704 pounds of dry hay per acre, and Prof. J. S. Newman, in 
Bulletin No. 76 of the South CaroHna Agricultural Experiment 
Station, reports 13,000 pounds of dry hay per acre. In the South 
Carolina Report for 1888 Dr. St. J. Ravenel mentions a yield of 10 
tons per acre. Other growers report equally good or even heavier 
yields. 

In the southern and western parts of its territory and on the 
immediate Gulf coast, Bermuda grass seldom grows large enough to 
be profitable for hay, but in the central part of the Southern States 
it is a valuable and reliable hay plant on all rich and fairly moist 
soils. 

Both meadows and pastures are likely to become somewhat sod 
boimd after having been in Bermuda grass a few years. In pastures 
this may be almost whoUy prevented by planting lespedeza, bur 
clover, melilotus, or some other legume. 

Legumes, however, are less practicable in meadows, and there 
the sod must be broken up by plowing or disking. Some growers 
use an ordinary mole subsoil plow for this purpose, running the plow 
3 to 4 inches deep and making the furrows about a foot apart. This 
is very satisfactory, as it loosens the soil and still leaves the surface 
smooth. A heavy disking wiU accomphsh the same purpose, but 
should be followed by a smoothing harrow or a heavy roller to 
smooth the surface. 

As long as a meadow or a pasture is giving a satisfactory yield it 
should not be disturbed. 

BERMUDA GRASS FOR TURF. 

Bermuda grass makes an excellent sod for lawns and golf groimds, 
as it forms an even turf without clumps or coarse stems. It is 
easily kept chpped with a lawn mower, and as it recovers quickly 
it gives a smooth and even surface. The greatest objection to it for 
the purpose is that it becomes browned after the first severe frost and 
so is not attractive in appearance during the winter. That, however, 
can be easily overcome by seeding the lawn with Italian rye-grass 
in the early fall. This grass cpmes up very quickly, bears clipping 
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well, is not injured by frosts, and so keeps the lawn green through 
the winter. It dies and disappears in the spring at about the time 
Bermuda grass starts into growth. By using such a mixture it is not 
difficult to keep the lawn in good condition through the entire year. 

White clover may be used in the same way, and as it is a peren- 
nial it need be seeded but once. It will add greatly to the freshness 
of a lawn during the winter and will also improve the growth of the 
Bermuda grass during the summer. 

The character of growth in Bermuda grass varies with its treat- 
ment. When kept cUpped or grazed closely and trampled heavily 
the stems become slender, prostrate, and spreading, with numerous 
short leaves; but when neglected the plants become much coarser, 
the stems more nearly erect, and the leaves much longer and broader. 
A good lawn can be made only with constant care. 

When Bermuda grass is used for a lawn it is desirable to fertiUze 
Hberally with cottonseed meal or ground bone and to water freely. 
When the grass is used for the putting greens on golf grounds, how- 
ever, very little fertiUzer or water shovdd be applied, since the grass 
makes a shorter and more satisfactory growth under such treatment. 

BERMUDA GRASS FOR SOIL BINDING. 

In nearly aU the South erosion, or the washing out of gullies on 
cultivated and hilly lands, is a serious matter, and Bermuda grass is 
the best plant which has been found to check the damage from this 
cause. When planted in newly formed or even in old and large 
gullies it catches the washed-down soil, holds it in place, and soon 
makes such a growth that the spread of the gully is stopped and at 
length filled, so that it becomes cultivable ground again. The 
planting of the grass in newly formed gullies wiU soon smaoth them 
off. There is no excuse for the formation of destructive and wasteful 
gullies in any region where Bermuda grass can be grown. 

Almost the entire course of the Mississippi River from Cairo 
southward to the Gulf of Mexico is protected from overflows by a 
series of levees which have been built with soU from the adjacent 
lands. These levees must be protected from washing, and Bermuda 
grass is universally used for the purpose, as its matted rootstocks 
bind the soil and prevent washing better than any other grass. 
For this purpose the ordinary variety, producing numerous under- 
ground rootstocks, is better than those producing only surface 
runners. 

MARKET VALUE. 

The market value of Bermuda hay, like that of all other hays, 
depends largely on its condition and appearance when offered for 
sale. The brighter its color and the better the appearance of the 
bales, the higher the price it will bring. 
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No detail in the marketrng of hay has more to do with the final 
profit than the matter of grading. If a customer wants a fancy 
grade of hay, he must be willing to pay a fancy price, while if he is 
willing to accept a grade which is less fancy but which is just as 
good for feeding piirposes, he usually wiU be able to purchase his 
supply at a much lower price. 

The National Hay Association standard grades for different hays 
are now generally used in aU leading hay maris;ets. These grades 
for Bermuda hay are as follows : 

No. 1. Bermuda hay shall be Bermuda grass mixed vrith not more than 10 per 
cent of native graaaes, color of uniform greenish cast, sound, tender, and well baled. 

No. 2. Bermuda hay shall be Bermuda grass mixed with not more than one-fourth 
native grasses, color of greenish cast, with not more than 15 per cent brownish blades, 
sound, tender, and well baled. 

No. 3. Bermuda hay shall be Bermuda grass mixed with not more than one-fourth 
native grass, color of brownish cast, sound, and well baled. 

While there are no great "differences in the actual feeding values 
of the three grades, there is a considerable difference in their market 
selling prices, and the grower should gorem his practice accordingly. 

Hay which has a bright-green color is always in demand,. as it 
has been well cured. As a matter of fact, as has been shown by many 
tests in this country and in Europe, hay which has become somewhat 
browned in curing but which is not moldy or musty is just as valua- 
ble for feeding as that which is green in color, but it does not sell 
as well on the market. In the United States green hay commands a 
much higher price. The grower should always try to make green 
hay when he proposes to sell the product, while the browned hay can 
be saved for use on the farm. Horses and mules will eat the latter 
hay as readily as the former. The greatest value in the green color 
is as a guaranty that the hay is well cured and free from dust and 
mold. 

The next most important specification is in regard to baling. 
All grades must be well baled, as no customer wants bales with one 
or two loose wires. 

FEEDING VALUE, 

Little accurate work has been done at any of the agriculttu-al 
experiment stations in making either feeding or digestion tests with 
Bermuda hay, though the general experience of feeders in all parts 
of the South has shown that it is fully as valuable as any other grass 
hay. 

Bulletin No. 15 of the Mississippi A^cultural Experiment Station 
reports that six lots of cows, five cows in each lot, were fed for testing 
different rations for the production of milk and butter. One t)f these 
lots was fed with Bermuda grass and another with timothy hay, 
both lots receiving the same grain ration. The financial results of 
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the test were based on Bermuda hay at -$12.50 a ton and timothy at 
$20.80, the actual cost at the time. On that basis the cost of the 
milk from the Bermuda-fed lot was 7.7 cents a gallon and of the 
butter 17.4 cents a pound, while the milk from the timothy-fed lot 
cost 12.8 cents a gallon and the butter 29.5 cents a poimd. The 
bulletin says: "Had the timothy cost no more than the Bermuda 
hay the cost would have been 9.5 cents a gallon for the milk and 21.9 
cents for the butter." This leaves a margin of about 25 per cent in 
favor of the Bermuda hay. 

This work was continued the following year and the results, as 
given in Bulletin No. 21, were slightly less favorable to Bermuda- 
grass hay but indicated that " ton for ton the two hays have practi- 
cally the same milk and butter producing values" and "at the 
prices at which they can be purchased in Mississippi, Bermuda hay 
will produce milk or butter at a much less cost than will timothy." 

Bulletin No. 15 of the Mississippi Agricultural Experiment Station, 
in reporting on the values of different hays for mules, says : 

In order to ascertain the comparative values of Bermuda and timothy hays for feed- 
ing to working animals, the six working mules belonging to the station were divided 
into two lots, one mule from each double team being placed in each lot. Both lots 
received the Same amount of corn daily and were given all the hay they could eat, 
the feeding being continued two months. The results showed that there was practi- 
cally no difference between the two rations, the food for the lot fed with timothy 
costing 36 cents more for the entire period than that for the Bermuda-fed lot, the lot 
receiving timothy gaining 92 pounds during the two months, while the other lot gained 
90 pounds. 

Prof. E. R. Lloyd, director of the Mississippi Agricultural Experi- 
ment Station, in a recent letter published in the Progressive Farmer, 
states that another test was made in 1915 with five lots of mules, 
each lot containing four or'five 2 and 3 year old mules, the test being 
continued 89 days. Each lot received the same amount of grain per 
mule but were fed with different hays. Bermuda grass, Johnson 
grass, timothy, lespedeza, and alfalfa hays were used and the cost of 
each was figured at the local market price then prevailing. The cost 
of feed for each lot for the 89 days was as follows : 



Bermuda grass $14. 36 

Johnson grass 14. 36 

Lespedeza 16. 38 

Alfalfa , 16.38 

Timothy • 18.90 



The feeding value of any hay is indicated to some extent by a 
chenaical analysis showing the proportions of its several nutritive 
components, and of these components the protein is by far the most 
important. These components in Bermuda grass, timothy, and Ken- 
tucky bluegrass, as given by the Bureau of Chemistry of the Depart- 
ment of Agriciilture, are shown in Table I. The calculations were 
made on a water-free basis. 
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Tablk I. — Ghemical amJysea of Bemmda gras&, timothy, and Kentucky hluegroM. 



Crop. 


Number 
of 

samplee. 


Protein. 


Fiber. 


Starch, 
etc. 


Fat 




19 
194 
84 


Peroeat. 

10.50 
8.19 
11.89 


PereenL 
27.48 
S2.S3 
29.48 


Pereent. 

51.18 
49.87 
47.37 


Pereent. 
2. Si 
3.18 
3.57 


Hmothy 


Kentucky bluegrass 



From the above it will be seen that Bermuda grass contains 2.31 
per cent more protein than timothy and 1.39 per cent less than blue- 
grass, as well as more starch and less fiber than either. 

In American literature only a single digestion test with Bermuda 
hay is recorded, so there is need for further work along this line to 
determine its feeding value more definitely. A comparison of the 
digestibility of Bermuda hay, as shown by Bulletin No, 90 of the 
Oklaihoma Agricvdtural Experiment Station, giving the results of 
tes-ts with Sibeep, and the digestibility of timothy and bluegrass^ as 
shown by various publications of the Department of Agriculture and 
several of the agricultural experiment stations, is given in Table 11. 

Table II. — Comparative digestibility of Bermuda grass, timnlJiy, and Se7ittec% blue- 
grass. 



Crop. 



Protein. 



Fiber. 



Nitrogen- 
free 
extract. 



!Pat. 



Bermuda grass 1 

Timothy 

Kentucky bluegrass. 



Percent. 
64.2 
48 

S7 



Per cent. 
£8.« 
50 



Percent. 
52. 7 
62 
• «1 



Percent. 
39.6 
50 
52 



' The analysis of the hay used in the work of the Oklahoma Agricultural Experiment Station was as fol- 
lows (percent): Water, 7.87; ash, 7.44; protein, 10.81; fiber, 28.87; nitrogen-tree extract, staroh, etc., 43.38; 
fat, 1.42. 

While th^e figures indicate the possible feeding value of Bermuda 
grass, its actual value can be determined only by repeated feeding 
tests with different animals. In making such tests the feeder must 
take into consideration the soil on which the grass was grown, the 
character of the season, and the age at which the grass was cut, as 
each of these conditions wiU influence both the composition and the 
digestibUity of the hay. 

Timothy was one of the first hay grasses to be grown in this 
country and by its wide cultivation and extensive use has become 
the standard by which other grass hays are judged. For this reason 
many buyers suppose timothy to be the best in quality. Southern 
feeders, however, are beginning to recognize the valiie of Bermuda 
grass. In aU the regions where this grass can be grown weU a dol- 
lar's worth of it *will furnish more feed than a dollar's worth of 
timothy. It is therefore the cheaper hay for use in the South. 
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Furthermore, at present prices, on the farms where grown, Bermuda 
grass is more profitable to the southern farmer than timothy is to 
the northern grower. 

ERADICATION. 

Many farmers hesitate to plant Bermuda grass for fear it can not 
be killed out when the land is wanted for other purposes. It maybe 
thoroughly eradicated, however, when advantage is taken of its 
peculiarities. It is almost impossible to kill Bermuda grass by culti- 
vation in the summer or by deep plowing at any season. In the north- 
em part of the Bermuda-grass region it can be almost or whoUy 
eradicated by a very shallow plowing late in the fall, leaving the 
furrows on edge as much as possible, so that the "roots" will be frozen 
during the winter. Few of the "roots" will survive a single heavy 
freeze when turned up and exposed to the air. Farther south, 
where frosts are less severe the grass must be killed by smothering. 
Bermuda grass will bear almost unlimited heat, drought, and sun- 
shine, but it can not live when shaded. When it is desirable to clear 
a field it should be plowed in September and planted with oats, rye, 
barley, or some other winter crop. When that crop is harvested the 
ground should be disked or plowed at once and then planted with 
cowpeas or velvet beans. When the pea or bean crop is removed, 
there wUl be little or no Bermuda grass left. This gives two profit- 
able crops during the year and leaves the ground in prime condition 
for com or cotton the following season. 

Another method, which is often followed,- is to plow the sod very 
shallow in the fall, harrow thoroughly, and then rake the "roots" 
into windrows and haul them ojBE. If this process is repeated in the 
spring little of the grass wiU be left. A bulletin of the South Carolina 
Agricultural Experiment Station says that the grass may be killed 
by disking, cross disking, and harrowing a few times during the winter. 

In California and other arid regions it can be killed by withholding 
irrigation a few months. Varieties like the Giant and the St. Lucie, 
which have no underground rootstocks, can be almost wholly kUled 
by allowing the late fall growth to stand and then burning it off 
after it has become dry. It is much more easily killed on light than 
on heavy soils. 

SUMMARY. 

Bermuda grass is the most valuable perennial grass in the south- 
eastern part of the United States and is common in aU the warmer 
parts of the world. It has been grown in the United States for more 
than a himdred years. 

It requires a warm climate for its best growth; it does not bear 
heavy freezing or dense shading, but endures drought better than 
most other grasses. It grows best on a soil wldch is fertile, fairly 
moist, well drained, and rich in humus and nitrogen. 
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There are several distinct varieties, differing principally in vigor 
of growth and in the character of the rootstocks and runners. Of 
the many forms which have been tested by the United States De- 
partment of Agriculture the Giant grows most rankly and so is sthe 
best for hay. 

The yield of hay varies greatly with the locality in which it is grown. 
In many localities Bermuda grass does not grow large enough to 
pay for cutting, while on very favorable soils it may yield annually 6 . 
to 8 tons of hay per acre. 

It is the best permanent pasture grass in most of the South. On 
soils of ordinary fertiUty it will support about 1 steer per acre for 
eight to nine months, while on exceptionally favorable soils it may 
support four or five steers for a longer time. Pastures may be greatly 
improved by growing some legume with the Bermuda grass — 
lespedeza, bur clover, black medic, and melUotus being the species 
commonly used for the purpose. 

Bermuda grass is of great value for use in stopping the washing of 
gullies and in binding levees and other embankments. 

Its feeding value is fuUy equal to that of timothy, though its 
market value is usually less. 

It can be eradicated either by freezing the "roots" or by keeping 
the ground heavily shaded by the growing of other crops. 
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